Recently there have been a number of proposals for the use of artificial evolution as a radically new approach to the development of control systems for autonomous robots. This paper explains the artificial evolution approach, using work at Sussex to illustrate it. The paper revolves around a case study on the concurrent evolution of control networks and visual sensor morphologies for a mobile robot. Wider intellectual issues surrounding the work are discussed, as is the use of more abstract evolutionary simulations as a new potentially useful tool in theoretical biology.
INTRODUCTION
This paper discusses and attempts to justify a particular approach to the development of autonomous agents with sensorimotor capabilities. The topic is treated from the standpoint of practical Artificial Intelligence, although potential wider implications are indicated. The method advocated is artificial evolution. Populations of agents are interbred under the influence of a taskbased selection pressure. Starting from a population of random individuals, agents capable of performing the task well emerge.
The aim of this paper is to introduce some of the motivations underlying the use of artificial evolution and some of the key technical issues involved in implementing it. Little or no familiarity with the approach is assumed. In order to make much of the discussion more concrete, the central section of the paper (Section 5) is concerned with one particular experiment in evolutionary robotics.
Before discussing artificial evolution in some detail, the orientation of the work in relation to other areas of artificial intelligence will be dealt with. First, what do we mean by an autonomous agent? Simply this: a self-govern-
